Abstract: We present one-dimensional photonic crystal waveguides which can stably trap neutral atoms and achieve single-atom reflectivities of r 0 0.9, as well as experimental progress towards fabrication and optical testing of such structures. New opportunities in atomic, molecular and optical physics and quantum information science are provided by the ability to achieve strong radiative coupling between single atoms and nanoscopic optical waveguides and resonators [1] . A far off resonance dipole-force trap (FORT) can utilize the guided modes of an optical waveguide to provide the necessary atomic localization in the near-field (∼ 100 nm) of the structure, and has been used to trap cold atoms within hollow-core fibers [2, 3, 4] and external to fiber-taper waveguides [5, 6, 7] . Photonic crystal waveguides are a promising avenue for such integrated atomic traps due to the increased photonic density of states near a band-edge [11] which leads to strongly enhanced atom-waveguide interactions.
New opportunities in atomic, molecular and optical physics and quantum information science are provided by the ability to achieve strong radiative coupling between single atoms and nanoscopic optical waveguides and resonators [1] . A far off resonance dipole-force trap (FORT) can utilize the guided modes of an optical waveguide to provide the necessary atomic localization in the near-field (∼ 100 nm) of the structure, and has been used to trap cold atoms within hollow-core fibers [2, 3, 4] and external to fiber-taper waveguides [5, 6, 7] . Photonic crystal waveguides are a promising avenue for such integrated atomic traps due to the increased photonic density of states near a band-edge [11] which leads to strongly enhanced atom-waveguide interactions.
Here we present designs for one-dimensional photonic crystal waveguides suitable for optical trapping and probing of neutral atoms. We analyze the total optical potential due to light-shifts from a FORT [8] together with Casimir-Polder (CP) interactions [9] with the dielctric. Despite the close proximity to the surfaces, stable trapping potentials can be acheived for modest optical intensities (∼ 3.5 mW/μm 2 ). In this structure vacuum forces from the CP interaction are used to close the trap, which would otherwise be unstable with either the FORT or the CP potential alone [10] . The band structure of the waveguides is tailored to place the atomic transition frequncy near the band edge of a mode with a large electric field amplitude at the trapping site, leading to strong enhancement of the emission rate γ 1D into the probe mode. For a reasonably sized finite structure (80 unit cells), we find γ 1D /γ 10, where γ is the emission rate into all other modes. This yields an unprecedented single-atom reflectivity of r 0 0.9 for the guided probe field [12] , which could create new scientific opportunities (e.g. quantum many-body physics for 1D atom chains with long-range photon-mediated interactions).
We are currently working towards experimental realization of these structures. Initial efforts are focused on developing a method for high-efficiency coupling between a single-mode optical fiber and an on-chip waveguide which is compatible with the external magneto-optical trap (MOT) used to deliver the atoms into the near field of the structure. To this end, we have developed an adiabatically tapered, monolithic fiber butt-coupler, shown in Fig. 2 , with a nominal round-trip efficiency of 65 % and an etched through-hole to allow MOT access. Intial experiments will focus on probing externally trapped atoms through the evanescent field of the waveguide. Up-to-date experimental results will be presented. 
